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Abstract
In this paper, we consider regularity of the weak solution of the nonlinear
elliptic systems of divergence form with Dini continuous coefficients under the
controllable growth condition and natural growth condition:
−divA(x, u,Du) = B(x, u,Du), x ∈ Ω
In most direct proof of partial regularity, one uses the method of ”freezes the
coefficients” to obtain the disired result.Precisely, by ”freezes the coefficients” ,
we obtain an elliptic system with constant coefficients, and the solution of the
Dirichlet problem associated to these coefficients with boundary date u and the
solution itself canthenbe compared. Then we can obtain the important decay
estimate by iterating and yielding the results of partial regularity. The complex
and long reverse-Hölder inequality or the Gehring Lemma is needed in this proce-
dure. What makes things worse is that the Hölder exponent of partial regularity
obtained by this method is not optimal. It means that one just can get a Hölder
exponent more litter than the one in the Hölder continuity condition of the given
coefficient function. Here, we adopt the method of A-harmonic approximation–
which was first carried out by Duzaar and Grotowski. They considered the interior
partial regularity of the weak solutions of nonlinear elliptic systems with Hölder
continuous coefficients. The new method simplifies the procedure of the proof. In
particular, we get the relatively satisfying partial regularity and optimal interior
partial regularity.
Also, we use a new method  the method of A-harmonic approximation, to
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tial systems under controllable growth condition and natural growth condition,
respectively. A-harmonic approximation lemma  the key ingredient of the new
method  sets up a bridge between A-harmonic function and nonlinear partial
differential systems, which makes us can construct a specified function corre-
sponding with weak solutions u. The A-harmonic approximation lemma reveals
that there is a A-harmonic function closing to the specified function in L2. In or-
der to making full use of those known properties of A-harmonic function, one can
derive the desired decay estimate and then obtain the partial regularity results.
Throughout the paper, we denote by m the growth exponent of the derivation
of weak solutions. When m = 2 under the natural growth condition, as you know,
there is no better results on the partial regularity theory of partial differential
systems under growth condition. we deduce Caccioppoli second inequality under
the natural growth condition by a new method.
In the case 1 < m < 2, the method of A-harmonic approximation is no
longer suitable. Thanks to another A-harmonic approximation method, where
the function defined analogous as P-Laplace function, we can proceed to the
proof of the optimal partial regularity result. However, a new problem has arisen.





< 0), which causes one can’t use the technique as usually. In order to
remove the hindrance, in light of the paper Acerbi and Fusco considered in 1989
for the partial regularity for minimizers of functional ,we use a new method to
deduce the desired result.
The most important new ideas in this paper is that we weaken the assumption
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main results:
(1) When | A(x, ξ, p) − A(x̃, ξ̃, p) |≤ K(|ξ|)µ((|x− x̃|2 + |ξ − ξ̃|2)β2 )(1 + |p|),
where x, x ∈ Ω, ξ, ξ ∈ RN , p ∈ RnN , we have Theorem 2.1:
Let u ∈ H1,2(Ω,RN ) be a weak solution of (2.2’) under the assumptions
(H1)− (H3), (µ1)− (µ3). Then there exists a relatively closed set Singu ⊂ Ω such
that u ∈ C1(Ω\Singu,RN). Furthermore, Singu ⊂ Σ1 ∪ Σ2, where





|Du− (Du)x0,ρ|2 > 0}, and
Σ2 = {x0 ∈ Ω : sup
ρ>0
(|ux0,ρ| + |(Du)x0,ρ|) = ∞},
and in particular, Ln(Singu) = 0. 2 Æ When 1 < m < 2, and | A(x, ξ, p) −A(x̃, ξ̃, p) |≤ K(|ξ|)µ(|x− x̃|m +
|ξ − ξ̃|m)(1 + |p|)m2 , where x, x ∈ Ω, ξ, ξ ∈ RN , p ∈ RnN , we have Theorem 5.1:
Let u ∈ W 1,m(Ω,RN) ∩ L∞(Ω,RN) be a weak solution of (2.2) under the
assumptions (H1) − (H4), (µ1) − (µ2) with supΩ |u| = M . Then there exists a
relatively closed set Singu ⊂ Ω it such that u ∈ C1(Ω\Singu,RN). Furthermore
Singu ⊂ Σ1 ∪ Σ2, where





|Du− (Du)x0,ρ|m > 0}, and
Σ2 = {x0 ∈ Ω : sup
ρ>0
(|ux0,ρ| + |(Du)x0,ρ|) = ∞},
and in particular, Ln(Singu) = 0.
Key words: Nonlinear elliptic systems; Dini continuity; the natural growth
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∣∣∣∣ ≤ L(1 + |p|
2)
m−2
2 q~_ (x, ξ, p) ∈ Ω × Rn × RnN ;






ν ≥ λ(1+|p|2)m−22 |ν|2 q~_x ∈ Ω, ξ ∈ RN , p, ν ∈ RnNA;
(H3) RÆk[3 µ : (0,∞) → [0,∞) )N& κ : (0,∞) → [1,∞) q4k β ∈ (0, 1) w^
|A(x, ξ, p) − A(x̃, ξ̃, p)| ≤ κ(|ξ|)µ
(
(|x− x̃|m + |ξ − ξ̃|m) βm
)
(1 + |p|)m2q~_ x, x̃ ∈ Ω, ξ, ξ̃ ∈ RN , ) p ∈ RnNA;4rkU8/Il κ ≥ 1 2N>1'RA
(µ1) µ ~N_N µ(0+) = 0  µ(1) = 1;







dρ <∞ q4 r > 0.
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| Dh |2 dx ≤ 1 ) ρ−2 −∫
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| h− g |2 dx ≤ ε.D-h)&jqb>W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